Effects of 17-octadecynoic acid, a suicide-substrate inhibitor of cytochrome P450 fatty acid omega-hydroxylase, on renal function in rats.
This study evaluated the ability of 17-octadecynoic acid (17-ODYA) to inhibit the metabolism of arachidonic acid by cytochrome P450 in renal cortical microsomes of rats, and characterized the effects of intrarenal infusion of this substance on renal hemodynamics and the excretion of water and electrolytes. 17-ODYA was a potent inhibitor (IC50 < 100 nM) of the formation of 20-hydroxyeicosatetraenoic acid, epoxyeicosatrienoic acids and dihydroxyeicosatrienoic acids by rat renal cortical microsomes incubated with arachidonic acid. Infusion of 17-ODYA (16.5 nmol/min; n = 8) directly into the renal cortical interstitium of rats produced a diuresis and a natriuresis which were associated with an increase in renal papillary blood flow in the absence of changes in renal blood flow, cortical blood flow or glomerular filtration rate. 17-ODYA inhibited the omega-hydroxylation of arachidonic acid by microsomes prepared from the infused kidney by 61.3 +/- 9.2% (n = 7) relative to that observed in the contralateral kidney, whereas infusion of vehicle (n = 6) or palmitate (n = 4) had no effect on renal metabolism of arachidonic acid by cytochrome P450. Infusion of 17-ODYA (33 nmol/min) into the renal artery of rats also increased urine flow and sodium excretion, whereas renal blood flow and glomerular filtration rate were not significantly altered. Papillary blood flow increased 36% during infusion of 17-ODYA into the renal artery, and renal interstitial hydrostatic pressure increased from 8.7 +/- 1.1 to 13.8 +/- 1.5 mm Hg. These results suggest that endogenous cytochrome P450 metabolites of arachidonic acid influence renal medullary hemodynamics and the excretion of water and electrolytes.